Evaluation of the change in sphingolipids in the human multiple myeloma cell line U266 and gastric cancer cell line MGC-803 treated with arsenic trioxide.
Arsenic trioxide (As2O3) has been found to display anticancer activity against many types of tumors and has been developed into an anticancer drug in clinical treatments. Sphingolipids are membrane lipids that participate in many signal transduction pathways. In this paper, the changes in sphingolipids of the human multiple myeloma cell line U266 and the gastric cancer cell line MGC-803 treated with arsenic trioxide were investigated using an HPLC-ESI-MS/MS method. Analytes were separated by an XBridge BEH C8 column used for Cer, HexCer, LacCer and SM chromatographic separation, and a Capcell PAK MG II C18 column was used for Sph, dhSph, S1P and dhS1P chromatographic separation and gradient elution with acetonitrile-water containing 0.1% formic acid as a mobile phase. A tandem mass spectrometer QTrap in SRM mode was employed in combination with RPLC as a detector for quantitative analysis. The ceramide/sphingolipid internal standard (IS) mixture was used to quantify the levels of sphingolipids. The distributions of sphingolipids were found to be different in the human multiple myeloma cell line U266 and the gastric cancer cell line MGC-803. Ceramide (Cer), hexosylceramide (HexCer) and dihexosylceramide (Hex2Cer) levels in U266 cell line are higher than those in MGC-803 cell line. Additionally, sphingomyelin (SM), sphingosine-1-phosphate (S1P) and sphinganine-1-phosphate (dhS1P) levels in the MGC-803 cell line are higher than those in the U266 cell line. When treated with arsenic trioxide (1-5μM iAs(III)(As(III) ions)), the levels of Hex2Cer in the human multiple myeloma cell line U266 decreased, and the levels of S1P and dhS1P in the human gastric cancer cell line MGC-803 decreased. The decrease of Hex2Cer, S1P and dhS1P in the human multiple myeloma cell line U266 and gastric cancer cell line MGC-803 were observed when the concentration of iAs(III) is 1.0μM. Therefore, arsenic trioxide exhibits anti-cancer activity by altering the sphingolipid pathway in the human multiple myeloma cell line U266 and the gastric cancer cell line MGC-803.